Generation of a recombinant herpes simplex virus type 1 expressing the rat corticotropin- releasing hormone precursor: endoproteolytic processing, intracellular targeting and biological activity.
We describe the generation of a recombinant herpes simplex virus type 1 (HSV1) vector, tsK/CRH10, derived from the temperature-sensitive mutant tsK, expressing rat pre-procorticotropin-releasing hormone (ppCRH). In hypothalamic neurons, within the paraventricular and supraoptic nuclei, this neuropeptide precursor is processed to mature CRH (1-41), the key modulator of the hypothalamic-pituitary-adrenal stress response. We used the recombinant HSV1 tsK/CRH10 to study posttranslational processing, intracellular localization and biological activity of proCRH (pCRH) within neuronal, glial and epithelial cell lines. We showed that CRH-like immunoreactivity expressed in neuronal, glial and epithelial cells infected with tsK/CRH10 was biologically active, could be detected intracellularly and was also secreted. Our data also show that within Neuro2a and NG115 cells, the CRH precursor is cleaved to yield a CRH-like immunoreactive fragment of approximately 4.75 kD which could account for mature CRH (1-41). No endoproteolytic processing of the precursor takes place within the astrocytic 1321 NI cell line. Using immunocytochemistry techniques we detected CRH-like immunoreactivity within the endoplasmic reticulum-Golgi region in all cells and within secretory vesicles of Neuro2a and NG115 cells, suggesting correct targeting to the regulated secretory pathway within these cells. Our results demonstrate that the HSV1 recombinant vector expressing the full-length CRH precursor molecule constitutes an excellent delivery system for both cell lines and postmitotic neurons in vitro, which has enabled the study of targeting, endoproteolytic processing and biological activity of this neuropeptide precursor. Furthermore, it can also be used to generate transient transgenesis of the CRH precursor in vivo, to study neuroendocrine-immune interactions within the mammalian central nervous system.